. Experimental conditions and antennas recording of natural ash decompression runs. Bulk composition of natural ash samples is dacitic for Popocatépetl, trachytic for Eyjafjallajökull and andesitic for Montserrat. In the table are reported the name of the sample, the average grain size of the ash, the mass of the sample, the fraction of ash smaller than 63 mm in weight % (created during the decompression experiment), the overpressure in the autoclave, the total number of discharges with amplitudes >0.2 V recorded by the two antennas. The fraction of positive discharges recorded by both antennas is also reported. 
GSA Data Repository 2014018
Videos DR1 and DR2 (high-speed videos of two experiments with different camera exposure time) Figure DR1 . Schematics of the antennas and associated electronics. Each antenna is made of a copper ring of 7 cm diameter and are separated 1 cm to each other. Each antenna is connected to an independent, high-impedance channel of a data acquisition system acting as voltmeter. The antenna is designed to not disturb the particle-laden flow.
Figures DR2 to DR5
Examples of lightning flashes recorded by the high-speed camera. The brightness and the complexity of the flashes recorded in a single frame depend on the chosen exposure time (EXP) of the camera and the frame rate (FR) of recording. Single panels do not represent consecutive frames in the original videos, frame interval (FI) is reported instead. Scale bar in the figures is 1 cm. 
